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BIT ASSEMBLY 


The invention relates to a bit assembly intended for a drilling apparatus working by impact and 
rotation or merely by rotation and comprising a pilot bit drilling the hole centre and in connection 
with the pilot bit a ring bit is arranged to drill the outer circle and, further, between pilot bit and 
ring bit surfaces are arranged to transmit impacts and/or rotary motion from the pilot bit to the 
ring bit, and the bit assembly comprising also an assembly t pull the protecting tube into the hole 
on drilling. 

Previously known is among other things from GB patent specification 959955 a drilling 
apparatus like the above presented one having a centre bit and a ring bit, where the ring bit is 
introduced to be lockable to the middle bit by means of bayonet joint. In the inner surface of the 
ring bit longitudinal grooves have been made, and furthermore, transverse grooves ending on a 
certain spot, whereby in mounting the ring bit to the middle bit the brackets of the middle bit run 
at first along the longitudinal grooves and, finally, rotating the bits among themselves the 
brackets run to the ends of the crosswise grooves. The longitudinal grooves work at the same 
time as a passage for flushing medium. 

From the later Finnish patent specification FI-96518 a similar bayonet locking between bits is 
known and even in this embodiment the groove of the longitudinal bayonet locking works as a 
flushing channel 

t. , 

The disadvantage of this kind of bayonet locking is that into the inner surface of the ring bit 
grooves must be worked in two separate directions or, alternatively, the inner surface must be so 
worked that there must remain brackets directed towards the ring bit centre. It is not possible to 
make the ring bit inner surface a straight cylindrical surface. Furthermore, in connection with the 
above presented solution there has been difficulties appearing in the middle of drilling on getting 
the middle bit back into the hole with the ring bit for locking. In these cases of re-fitting it is quite 
impossible to discover, when in the bayonet locking the longitudinal motion has taken place-and 
when it is the proper moment to rotate the middle bit so that locking would get all the way. This 
is difficult in a long drill hole and often drilling is started in a situation, where the bayonet 
locking is not yet quite completed. 
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In order to eliminate the above disadvantages between ring bit and middle bit a new embodiment 
is developed characterized in that in the bit assembly the rotation-blocking arrangement and axial 
motion between ring bit and pilot bit is fitted in the shirt portion of the ring bit rear edge so that 
the said arrangement is located in a diameter portion greater than diameter Ds of the inner 
surface, which is free of grooves, on the shirt part of which portion the locking nose fitted in the 
pilot bit is applicable to the shirt portion having the shape of a counter gap fitted for the nose and 
reaching through the shirt wall and which gap shape has surfaces capable to one part to transmit 
rotary motion power to the ring bit and with its adjacent part power for pulling the ring bit off the 
hole. 

The advantage of the bit assembly as per the invention is that the machinings of the ring bit or 
correspondingly of the middle bit, in other words the pilot bit, are easy jobs, since in this case, for 
instance, the inner surface of the ring bit is a cylinder surface without grooves or brackets. In the 
outer surface of the pilot ring grooves and shapes must be done, but in the outer surface of such a 
piece they are easily done. In the ring bit shirt portion shapes must be done, but to their 
character these machinings are quite visual machine technique. The pilot bit can be pulled off the 
hole in the middle of drilling and re-installed. In the embodiment as per the invention it surely 
will be directed to its place in regard to the ring bit merely rotating it in the right direction. Also 
pushing the pilot bit axially towards the ring bit and into it steers the said parts into mutual 
locking state, when percussion-transmitting counter surfaces are made slanting. By means of the 
pilot bit the ring bit and the protecting tube can be pulled off the hole, for instance simultaneously 
rotating the pilot bit in locking direction. 

In the following the invention is disclosed with reference to the enclosed drawing, where 
Fig. 1 shows the pointed end of the drilling apparatus from the side. 

Fig. 2 shows the pointed end of the drilling apparatus and the a sectional view of the protecting 

tube and the drill shoe 
Fig. 3 shows the drilling apparatus with loose ring bit and loose pilot bit. 
Fig. 4 shows an alternative way of locking. 
Fig. 5 shows the ring bit diagonally. 

Figure 1 shows a drilling apparatus comprising a pilot bit, with other words a middle bit 1 and a 
ring bit 2 and the farthest drill shoe 9 and protecting tube 10. 
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Figure .2 shows the construction more accurately, whereby in the shirt portion 5 to the inner 
surface cylindrical ring bit shapes have been machined, among other things a pitch angle shape 6 
and a gap shape 3, 4. Pilot bit 1, partly inside ring bit 2, comprises a diameter change behind shirt 
part 5 of ring bit 2, i.e. portion 14, by means of which the outer diameter is increased. In the front 
edge of this portion 14 a counter shape 7 fitted to the shapes of shirt 5 of ring bit 2 is formed. One 
pull-off solution of protecting tube 10, illustrated by drill shoe 9, protecting tube 10, middle bit 
11, weld 16 and percussion shoulder 12 of pilot bit 1, is also shown in figure 2 sectional view. 

A channel 13 is arranged to let out drill waste by means of flushing medium from the front of the 
bits. The channel is a longitudinal groove on the pilot bit 1 surface. On the inner surfece of ring 
bit 2 there is neither a groove nor a shape connected to the function of flushing channel 13. 

Separately in figure 3 ring bit 2 is shown, which has an inner diameter Ds. The inner surfece is a 
smooth rotary cut cylindrical surface. In the shirt portion 5 of ring bit 2 there are between bits 1 
and 2 three units carrying out locking. The unit includes the pitch angle shaped portion 6 and, 
most suitably, the gap like portion with counter surfece 4 at least for rotary power and a counter 
surfece for tractive force, which is meant to pull the ring bit backward, that is out off hole. The 
pitch angle shaped portion 6 is also meant to transmit percussions or force in the drilling 
direction. Ring bit 1 transmits rotary power to ring bit 2. In one embodiment percussions are 
conducted to bit 1, whereby the percussions are transmitted to ring bit 2 over surfece 6. The 
percussion-transmitting can be all the way pitch angel shaped, in other words slanting. Pushing 
the pilot bit 1 into ring bit 2 forces the bits into mutual locking state. Then as extension of pitch 
angle shaped surfece 6 can also be a not pitch angle shaped portion 15. While pitch angle shaped 
surfece 6 is transmitting percussions the transmission of percussion into ring bit 2 causes rotary 
motion exactly in the right direction in other words keeps the bits interlocked. 

Correspondingly, pilot bit 1 has a pitch angle shaped portion 8 and a nose 7 fitting into gap 3, 4 
merely by means of pilot bit rotation. In horizontal drilling position by re-installation of pilot bit 
1 the pilot bit must be pushed a little by means of the drill rod. In vertical drilling position pilot 
bit 1 and the drill rods facilitate by their own weight the pilot bit 1 to interlocking with ring bit 
2. Even though bit ring 2 could turn simultaneously a little, when pilot bit 1 is being re-installed 
into the hole, the installation works however unavoidably at once as well as detachment. 
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In known bayonet locking embodiments the simultaneous turning of ring bit with the rotation 
may prevent locking and, correspondingly, a successful detachment. 

From pilot bit 1 the all the percussions to ring bit 2 are conducted to the rear edge of the shirt of 
ring bit 2, whereby the bit like rear surface can be used. 

The gap shape 3, 4, . 15 can be circular or formed of bent parts, whereby the nose is also circular 
or similar. The gap shape 3, 4, 15 can be angular including straight portions, correspondingly the 
nose is also angular. Figure 4 shows a gap formation and a nose solution, where the axial play of 
nose 7 can be made quite small In this case also the whole rear edge of ring bit 2 is slanting, with 
other words pitch angle shaped. Flushing channel 13 is located fully independent from closing 
elements 3, 4, 7, since, on the whole, the closing elements are located farther from the centre line 
of the apparatus than flushing groove 13. 

Figure 5 is a diagonal view of ring bit 2, where the smooth cylindrical surfece is visible, which 
works as an inner surface, and the gap shapes made in shirt portion 5 have percussion- 
transmitting surfaces 3, 4, 15 and 16. 


